Abstract. Water saving was and remains an acute problem in places with water scarcity and inaccessibility. In order to solve this problem, drip irrigation started to be used in many countries, and for the first time, in Kazakhstan, there were used cultures that consume water sufficiently in large quantities such as rice and soybean. Ways of irrigation have significant effect on elements of structure of a rice and soybean crop. Drip irrigation with a two-row tape way of crops forms essentially distinct structure of a rice crop in comparison with usual technology of cultivation of rice and soybean. Rice (Оryza sativa L.) and soybean (Glycine Max L. Merr.) crops were grown in 2013-2016 to determine effect of drip irrigation in the different variants water levels on growth and productivity under conditions of the south-east of Kazakhstan. In result of three years of researches on studying of rice and soybean drip irrigation efficiency were made the following conclusions: Drip irrigation (Di) with application of the mulching film promotes emergence of early and amicable shoots of rice and soybean, intensive growth and development of plants, productivity increase. Drip irrigation with use of the mulching film at 8-10 times reduces a contamination of crops of rice that allows to exclude application of manual use, mechanical and chemical processing of crops. Use of the mulching film under rice drip irrigation promotes creation of the favorable nitric mode of the soil with big accumulation of ammoniac and nitrate nitrogen and mobilization of motile phosphorus. The best way of rice crops under drip irrigation is 2-row tape crops with distance between tapes of 70 cm and a row-spacing in a tape of 30 cm. At the same time the drip tape keeps within row-spacings in a tape. Comparison of the productivity of soybean varieties showed that productivity in variants with mulch far exceeded variants without mulching.
Introduction
Irrigated agriculture, the major contributor of agricultural production, faces the challenge of improving irrigation water use efficiency and meanwhile ensuring food security (Li et al., 2016a) . The global water consumption for irrigation has been steadily growing over the last 50 years and today it makes 70% of all water consumption (Tian et al., 2016) . The great challenge of the agricultural sector is to produce more food from less water, which can be achieved by increasing Crop Water Productivity (CWP) (Zwart, 2004) . Deficiency of fresh water increases in high places around the world.
According to forecasts of FAO and IFPRI global demand for water resources according to the scenario of usual development by 2030 will increase twice. The Water Resources Committee of the Ministry of Agriculture deals with the management and allocation of water resources and water use. This situation often makes it difficult to conduct complex, integrated scientific research. State and private land ownership is recognised and equally protected. However, it is difficult to deal with the maintenance of the irrigation systems for small peasant farmers. Government support is required. Publicprivate partnership should be considered to introduce the most advanced water-saving technologies (FAO) .
Especially critical situation with water supply is predicted in the countries of Central Asia because of the growing intake of water, thawing of glaciers and droughts, the processes of degradation of lands and desertification. For Kazakhstan with strong dependence on climate change and cross-border water currents, the scenario of usual development in principle does not allow to solve problems of water supply of economy and the population in the near future.
The main consumer of water resources in Kazakhstan, as well as in other countries of the Central Asian region, is the irrigation whose share is over 70% of all potential of a superficial drain. Practically in all territory of the Republic the intense water management situation is caused by a lack of water resources and pollution of water sources is present (Paramonov, 2009; Kwan et al., 2011) . Annual deficiency of water in Kazakhstan makes 2-3 km 3 . The problem of water dependence can be dangerous to national security of Kazakhstan because of emergence of the interstate and regional conflicts (the cross-border rivers) (Water resources of Kazakhstan in the New Millennium: 2004). Alternative irrigation layouts and water management approaches could contribute to reduced water use and increased irrigation efficiency (Beecher et al., 2006) .
The greatest consumer of irrigation water per unit area is rice. Rice (paddy) is the second most important commodity worldwide, and rice cropping fields significantly contribute to climate change since they are a considerable source of methane (Coltro et. al., 2016) . Rice paddy agricultural methods require a large quantity of water (Kang et al., 2007) . Statistics indicate that the water consumption of rice accounts for approximately 54% of the total water consumption ; and more than 50% of reserves of irrigation water is spent on cultivation of this culture in Kazakhstan. In Kazakhstan, as well as in the countries of Central Asia, the way of cultivation of rice based on continuous flooding of crops is accepted. Under production conditions the irrigating norm of rice with continuous flooding and pro-accuracy changes ranging from 25 to 35 thousand m 3 /hectare. Under this method of an irrigation a consumption of irrigation water on rice cultivation greatly exceeds biological need of plants for water which considerable part is lost on evaporation, filtration and feeding of ground waters. That is why rice irrigation by method of flooding is one of methods of melioration of highly salinized lands and way of fight against weeds weed control. Cultivation of rice with an expense of a huge amount of irrigation water within more than 50 years has brought to an environmental problem of Aral and in recent years of Balkhash, too. Long-term cultivation of rice with flooding of checks has led to sharp decrease in efficiency of use of the irrigated lands with considerable reduction of the areas and efficiency of other irrigated cultures. Now rice in Kazakhstan is cultivated on the area of about 100 thousand hectares. In this regard, undoubted relevance is acquired by the researches directed to the development of systems of agriculture and technologies providing effective use of natural and water resources, increase of efficiency of the irrigated arable land and have a strategic importance, as in national, and international scale. There is a need for an agriculture intensification, use of new breakthrough high technologies for crop cultivation. The developed nature protection technology of cultivation of rice is suitable for distribution on the irrigated lands of a zone of paddy culture in Uzbekistan, Tadzhikstan, Turkmenistan, introduction of which will provide improvements of an ecological situation in the region of the Aral-Syrdaryinsky basin and in general Central Asia.
Many water-saving technologies are currently used in rice production, including alternate wetting and drying irrigation, the rice intensification system, aerobic rice and the ground cover rice production systems (GCRPSs) (He et al., 2016) . But the numerous researches, conducted mainly abroad, show that the most effective way of rational use of irrigation water is, without any doubts, the drip irrigation. Drip-irrigation is the slow and frequent application of small amounts of water (Zhu et al., 2013) . Drip irrigation is the most effective way to supply water and nutrients to the plant and not only saves water but also increases yield of fruits and vegetable crops (Tiwari et. al., 2003) , it also stabilizes the daily range of soil temperatures (Xing et al., 2012), which can benefit crop growth (Li et al., 2016b) . Drip irrigation is a way of watering at which water is pumped in the small portions evenly to plant roots throughout all vegetative period and irrigational moisture goes only to plants, but is not spent for row-spacings. Because of it, many researchers have reported higher application efficiency of drip irrigation system over the conventional irrigation methods (Tiwari et al., 1998) . Drip irrigation also has been used extensively to reclaim the salt-affected soils for crop productivity in recent years (Zhang et al., 2014) . Efficiency of use of the mulching films under drip irrigation in preservation of moisture and control of weeds is proved (Raina, 1998; Seyfi, 2007) . With the invention of new technologies and the equipment for drip irrigation, in foreign literature there is mentioned this method's efficiency in rice cultivation. In the separate experiments made in the USA, India, Australia, nowadays it is reported about efficiency of a combination of drip irrigation ways with zero processing of the soil or with use of the mulching films (Enciso-Medina et. al., 2001).
The use of plastic mulch in agriculture has increased dramatically in the last 10 years throughout the world (Kasirajan, 2012) . Introduction mulched drip irrigation (MDI) has been widely employed in arid and semiarid regions for crop cultivation to accurately supply water and fertilizer in the soil in conjunction with soil evaporation reduction (Zhou et al., 2017) . Mulched drip irrigation is a combination of the drip irrigation and the mulch technique (Liu et al., 2012) . When soil temperature is insufficient, plastic mulch enhances tuber yield and water use efficiency (WUE) (Wang et al., 2011) . Conventionally, mulches increase the yield and water use efficiency (WUE) to a great extent by augmenting the water status in the root zone profile (Mukherjee et al., 2010) . Different types of materials like wheat straw, rice straw, plastic film, grass, wood, sand etc. are used as mulches. They moderate soil temperature and increase water infiltration during intensive rain (Yaghi et al., 2013). Drip irrigation with plastic film mulch (DI-PFM) can maintain high rice yields with significant water savings. Both plastic mulch and drip irrigation profoundly influence soil environment, especially through spatiotemporal changes in soil water . Water application systems under wells extracting groundwater are one of the major factors influencing climate change in the agricultural sector. In the context of growing demand for adaption of pressurized irrigation with electric pumps in south central India, the present study was undertaken to assess the carbon dioxide emission (CO 2 ) for different irrigation systems. It was observed that among all the irrigation systems, the drip system gave the lowest СO 2 indicating the maximum climate change mitigation potential in the irrigation sector of selected region under wells (Reddy et al., 2015) . While straw mulch usually reduces soil evaporation and stabilizes soil temperature, hence increasing yield, this effect may depend on the irrigation water input conditions. Two experiments in lowland rice paddies in lao pm tested the effect of rice straw mulch under various water input-standard farmer condition to reduced input condition by using either drip irrigation or lower furrow irrigation water input by increasing the furrow irrigation interval before floweringon growth and yield of sweet corn. The time course of water balance components was determined to elucidate the mechanisms of mulch and water input interaction for row planted maize after rice harvesting (Vial et al., 2015) . The method involves performing seed preparation, soil preparation by preventing and treating a weed, seeding, seedling management, irrigation management, fertilizer management and pest control, where seedling density is 33.3 to 36 thousand holes per mu in seeding or the seedling density is 30.5 to 32.6 thousand holes per mu in seeding. Target yield and fertilization weight are determined. Nonflooded irrigation is an important watersaving rice cultivation technology, but little is known on its photosynthetic mechanism. The aims of this work were to investigate photosynthetic characteristics of rice during grain filling stage under three nonflooded irrigation treatments: furrow irrigation with plastic mulching, furrow irrigation with nonmulching, and drip irrigation with plastic mulching. Compared with the conventional flooding treatment, those grown in the nonflooded irrigation treatments showed lower net photosynthetic rate, lower maximum quantum yield, and lower effective quantum yield of psii photochemistry . The grain yield ranged from 3.35x10(3) kg ha(-1) to 6.86x10(3) kg ha(-1) under plastic mulching drip irrigation, which was 19.3-60.31% lower than that under flooding irrigation. Correlation analysis showed that the roots at the a1 and b1 sites were positively significantly correlated with yield components and aboveground agronomic traits. Therefore, improving root development at the a1 and b1 sites at flowering stage could be a key factor to obtain higher grain yield and good agronomic performance under plastic mulching drip irrigation (He et al., 2013) . The experiment demonstrates that the di treatment has greater water saving capacity and lower yield and economic benefit gaps than the fim and fin treatments compared with the cf treatment, and would therefore be a better water-saving technology in areas of water scarcity (He et al., 2015) . Under non-flooded irrigation, root length was significantly reduced with more roots distributed in deep soil layers compared with the conventional flooding treatment; the drip irrigation treatment had more roots in the topsoil layer than the fim and fin treatments (Chen et al., 2015 rice drip irrigation planting. The rice is planted by process of the drip irrigation under the film after spraying the fencers with soil sealing agent for 5-7 days. The fencers are sprayed with herbicide after seeding in rice drip irrigation planting under a film when a rice seedling has 3-4 leaves. In order to enhance the productivity of aerobic rice from present yield level, a production technology which has proved beneficial in increasing the productivities of both grain and water. Disclosed is combined effect of scheduling irrigation at 125% pan evaporation, application of 100% recommended doses of nitrogen, phosphorus and potassium (npk) fertilizers, azophosmet and humic acid through drip system. It is proved that drip fertigation technology is beneficial in boosting grain yield coupled with the increased values for water productivity besides improving the fertilizer use efficiency (Arulmozhiselvan, 2009 ). Drip irrigation is the future of irrigated agriculture, which needs to be strengthened by optimizing the technology for different crops (Sharda et al., 2016) .
(Irmak, S. et al.,2014) evaluated the relative evaporative losses and water balance components in two soybean (Glycine max (L.) Merr.) fields under subsurface drip irrigation and center pivot irrigation systems in south-central Nebraska. Evaporation losses were estimated as the difference between measured evapotranspiration and estimated transpiration . Average soil water content in the crop root zone and effective rainfall were estimated using the water balance method.
Soybean (Glycine max) is one of the most important legume crops which fix atmospheric nitrogen in symbiotic association with bacteria through nodules. A study was conducted to investigate the effect of molybdenum and preinoculation of Rhizobium on biological nitrogen fixation and yield of soybean under drip irrigation system (Kanaan et al., 2013) .
The growth and yield potential of soybean and the effects of mulching on desert sand were evaluated in relation to N accumulation in nodules. It was concluded that nitrogen fertilization improves the nutraceutical properties of soybean, although its effect depends on the activity of the isoflavone biosynthetic pathway and the concurrent extent of seed bulging (Vamerali et al., 2012).
A field experiment conducted during 2009 and 2010 at the research farm of the Indian Agricultural Research Institute, New Delhi to study the performance of soybean as influenced by the intercropping of cereals, viz. maize (Zea mays L.), sorghum (Sorghum bicolor (L.) Moench.) and pearl millet (Pennisetum glaucum L.) with 0, 50, 75 and 100% of their respective recommended dose of N (RDN) levels. The highest gross returns, net returns, B: C ratio and soybean equivalent yield (SEY) were observed under soybean+maize intercropping system along with 100% RDN to intercropped maize in both the years of experimentation (Layek et al., 2015). Soybean grown under soybean-wheat-mungbean system had significantly higher total uptake N and K over soybean-wheat-fallow system (Prajapa et al., 2015). Impact of short-term zero tillage is short lived for favourable soil health and root parameters when skipping with conventional tillage (Rajkumar et l., 2015).
The water requirement of soybean and wheat estimated by Penmann-Monteith method was in close agreement (-2.58% and 9.26% deviation) with the measured average water requirement (401.6 and 352. 
Material and Methods
To solve objective solutions were carried out one-factorial and multiple-factoral field experiments on a demonstration site of the Center of distribution "Ushkonyr" of the Kazakh scientific research institute of agriculture and plant growing ( Figure  1, Tables 1-4 ). 
Experiment schemes

Experiment 1
The total area of the experiment is 0,15 hectares. The area of soil lots is 40-50 sq.m, replication is three staged. A fertilizer ground -N 120 P 45 
Experiment 2
The total area of the experiment is 0.6 hectares. The area of soil lots is 14 sq.m, replication is three staged. A fertilizer ground -N 120 P 45. 
Experiment 3
The total area of the experiment is 0.04 hectares. The area of soil lots is 14 sq.m, replication is three staged. 
Experiment 4
The total area of the experiment is 0.04 hectares. The area of soil lots is 40-50 sq.m, replication is three staged. A fertilizer ground -N 120 P 45. The minimum areas of soil lots are connected with system of drip irrigation in experiments, high cost of materials and equipment. Statistical processing of morphometric indicators was done via standard methods Lakin, 1990 . The average number of M ± m was calculated by the Student method. The statistical processing of the data was carried out using Student's t-test for P> 0.05.
The system of drip irrigation includes: Irrigation water tank on 36 m 3 near the river Kaskelenka (Figure 2) . The water pump Pedrollo (Figures 4-5 ).  Norm of seeding-15-30 kg/hectare depending on ways of crops.  Additional fertilizing was made by ammonium nitrate with irrigation water of drip irrigation, schemes of the experiments: the first -at the beginning of tillering, the second -in a phase of a full tillering, the third -in a booting phase, the fourth -in an ear emergence phase, the fifth -in a phase of dairy grain ripeness. Harvesting was carried out by direct combining SAMPO-250 (Figures 6-7 ).
Figure 6. Look of the experiment field after seeding
Figure 7. Plot costing of harvesting with a combine
Agrophysical nature of the soil
Drip irrigation has positively influenced the maintenance of water-stable aggregate (>0,25 mm) in the above-mentioned soils under the studied cultures. So, their quantity from before drip irrigation and after that has increased in an arable layer of earth by 0.8-3.3%, at maximum increase under crops of soy without lamina with plowing on the 22-25 cm -by 3.3% and at minimum -under crops of oats with plowing on the 22-25th -by 0.8% and in subarable by 0.6-3.8% at the greatest under crops of also soy without lamina with plowing on the 22-25th -by 3.8% and the smallest -under crops of sugarbeet under lamina with disking on the 8-10th -by 0.6% (Table 5) .
Definition and assessment of density of the light brown irrigated soils in May of reporting year demonstrates that the volume mass of 0-40 cm of a layer under various cultures before drip irrigation which can be accepted as initial fluctuated in the range of 1.22-1.29 g/cm 3 . Indicators of volume mass of the specified layer of earth after carrying out a series of drip waterings have raised in September under the studied cultures up to 1.29-1.45 g/cm 3 ( Table 6 ). 
Results and Discussions
Ways of irrigation have significant effect on elements of structure of a rice crop. Drip irrigation with a two-row tape way of crops forms essentially distinct structure of a rice crop in comparison with usual technology of cultivation of rice. As it can be seen from data of There is a noticeable Influence of drip irrigation on formation of a bigger whisk grains/ear and mass of 1000 grains of rice, that eventually increased in a share of the productive part of a harvest expressed in the ratio 0.38 to 0.24 in control option.
Under drip irrigation depending on ways of crops formation of structural elements of a rice harvest was controversial ( Table 9) .
The greatest productive tilling capacity and mass of 1000 grains were formed by grades Bakanassky and Yantar, and whisk set of seed by Aru and KAZNIIR 5. Increase in irrigating norm of drip irrigation exerts positive impact on formation of rice tilling capacity and mass of 1000 grains ( Table 10) .
The irrigating norm of drip irrigation of 4000-6000 m3/hectare was the most rational norm of watering for formation of the largest sizes of structure of a rice harvest. In these conditions the productive tilling capacity has reached 11.75 pieces, and amount of grains in a whisk of 78 pieces. http://www.aloki.hu • At the same time the best time of implementation of drip irrigation showed watering in the afternoon and in the evening. Positive impact of afternoon and evening terms of drip irrigation on an indicator of the general and productive tilling capacity is noted (Table 11) . Significant effect on formation of structure of a harvest renders conditions of mineral food of rice. As it can be seen from Table 12 , without fertilizers the productive tilling capacity of plants of rice under drip irrigation did not exceed 9 units.
Use of nitrogen fertilizers in additional fertilizing with irrigation water promotes sharp increase of coefficient of rice tillering, the indicator of the tilling capacity in option with four and five nitric additional fertilizing on ground P90 reaches size of 18.2-18.7 and a productive tilling capacity of 15.7-17.0 units. Results of the accounting of a harvest of the first year of researches (Table 13) show that in option with a usual way of an irrigation with flooding with introduction of average doses of fertilizers the harvest of rice of 29.1 c/hectare are received. In options on studying of drip irrigation ways without the mulching film crops of rice were unaccountable, have grown with weeds and at a booting phase growth of plants has stopped. Mechanical and chemical ways of control of weeds in these options are not effective. Therefore, in the next years options of drip irrigation without the mulching film are excluded from experience. In 2013 there were formed experiment options with 4-row tape way of seeding. Results of the experiment show that the new way of seeding had no advantage comparing with 2-row tape seeding. As it is seen from data of Studying of the mode of rice drip irrigation shows that relatively big crops of rice are received when watering by irrigation norm 4000-6000 m3/hectare (Table 15 ) in the afternoon and in the evening.
Relatively low productivity of rice at the morning term of drip irrigation can be explained by low temperature of irrigation water. Whereas at the afternoon term of watering, water significantly heats up when passing through a drip tape, at evening watering irrigation water heats up in the tank. Studying of efficiency of nitric additional fertilizing under drip irrigation on three phosphoric food (Table 16) shows that without introduction of phosphoric fertilizers of an increase of a harvest from nitric additional fertilizing makes 6.6-13.1 c/hectare. On this background two additional fertilizing by drip irrigation on 30 kg on hectare are rational and the harvest reaches 46.2 c/hectare.
Efficiency of nitrogen fertilizers was most accurately shown in 2014, when additional fertilizing from nitric have made 16.6-36.9 c/hectare depending on a phosphoric ground and number of nitric additional fertilizing. At the same time nitrogen share factor in formation of a harvest has made 70%, to 4% of phosphorus share. In the experience it has been shown that mulch has excellent impact on the growth and development of plants and has a negative impact on the nodule bacteria, that in the early phases provide favorable conditions for growth and development of soybean. In the variant without mulch, which are actively developing nodule bacteria in the initial phase inhibit the growth and development of soybeans, in connection can be noted in the early phases of nodule bacteria are parasitic.
In the literature, there are studies that confirm our data, but we note that in the version with a modern film developing nodule bacteria, but then their parasitism is not particularly stands out since, by the time the plant is well adapted in a supportive environment.
The observation showed that good loosening and sheeting occurs during branching, especially in the film version, the early spring foil retains not only moisture, but also allows heat in the field sites to clearly demonstrate good growth in the embodiment with the film, this proves a favorable film. The effect at drip irrigation, drip irrigation affects high productivity in comparison with traditional irrigation, since in experimental plots where the furrow is traditionally watered, soybean does not receive Due to the fact that water is not fully used in the direction, and here to save water. It is worth mentioning the procedure that should be implemented in all regions where there is a shortage of water, thus ensuring maximum productivity, not just soybean, And in many cultures.
In terms of the fact that water saving is due to the films also need to emphasize that the film under the water does not evaporate into the air and vaporized water is supplied to the reverse order of the plant. This not only saves water, but also keeps the heat under the film, which in the cold season supports the plants. In the Almaty region in the south-east of Kazakhstan the climate is not homogeneous, as the weather is variable, in this regard, the film is a necessity. In the Figure 8 film. At the same time the most effective way of drip irrigation was the surface one . As a result of research, there has been revealed the most acceptable option of cultivation and irrigation for the Kazakhstan soy gradessurface drip irrigation with the mulching film (Table 17) , and also the grades Lastochka and Dikovit showed the highest results in harvest in three years. Three-year studies have been shown that the use of mulching film in rice and soybean cultures primarily contributes to the economic use of resources, as a result of which the growth of weeds is suspended. Since water helps stop the growth of weeds in rice and soybean, the use water saving technologies and mulching film when growing rice and soybean for increase productivity of rice and soybean in Kazakhstan.
For rice in southeastern Kazakhstan under drip irrigation there are 2-row ribbon cultures with a distance between the bands of 70 cm and rows in the tape of 30 cm. At the same time, the drop band is held within the slots in the belt. According to these results, it is recommended to increase the yield of rice to growth under the drip irrigation of mulch. Comparison of the productivity of soybean varieties showed that productivity in variants with mulch far exceeded variants without mulching.
Conclusions
Results of three years of researches on studying of rice and soybean drip irrigation efficiency let us make the following conclusions:
 Drip irrigation with application of the mulching film promotes emergence of early and amicable shoots of rice, intensive growth and development of plants, productivity increase.  Drip irrigation with use of the mulching film at 8-10 times reduces a contamination of crops of rice that allows to exclude application of manual use, mechanical and chemical processing of crops.  Use of the mulching film under rice drip irrigation promotes creation of the favorable nitric mode of the soil with big accumulation of ammoniac and nitrate nitrogen and mobilization of motile phosphorus.  The best way of rice crops under drip irrigation is 2-row tape crops with distance between tapes of 70 cm and a row-spacing in a tape of 30 cm. At the same time the drip tape keeps within row-spacings in a tape.  Most optimum mode for efficiency of rice was under rice drip irrigation in the evening and night period by irrigating norm of 4-6 thousand m 3 /hectare. The consumption of irrigation water on cultivation of rice is reduced by 5-10 times.
